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Masami SHIMAZAKI*, Kyohei WATANABE” and Yoshiko SHIMAZAKI) 


D 440-114 Matsunami-cho, Takasago-cho, Takasago City, Hyogo, 676-0023 Japan 
» Laboratory of Insect Science, Graduate School of Agricultural Science, Kobe University, 1-1 Rokkodai-cho, Nada-ku, 


Kobe City, Hyogo, 657-8501 Japan 


Abstract An ichneumonid wasp, Melalophacharops everese (Uchida, 1957) emerged from the final instar larvae of a 
lycaenid butterfly, Acytolepis puspa (Horsfield, 1828), that had been reared from the egg stage in captivity in the laboratory. 
The eggs, oviposited on a leaf of Rosa multiflora, had been collected in a field in Tanabe City, Wakayama Prefecture. 
Because the wasp could not have attacked the larvae in the laboratory, we believe that the eggs must have been parasitized 
before they were collected. The ovipositor of M. everese consists of a simple structure lacking the distinct dorsal subapical 
notch used for attacking active larvae. Although the biology of species with such an ovipositor is poorly known, this 
structure is strongly associated with hosts that are immobile. Therefore, we concluded that the parasitoid wasp had 
attacked eggs of A. puspa. This is the first report suggesting egg-larval development in M. everese. 
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Introduction 


The lycaenid butterfly, Acytolepis puspa (Horsfield) is 
found throughout Nansei Shoto and across Kyushu to 
southern parts of Shikoku and Honshu in Japan. It is 
common in certain localities and broods continuously. Its 
distribution is now expanding toward the north-east of 
Honshu. There are a few records of parasitism of A. puspa 
by the parasitoid wasp, Melalophacharops everese (Uchida) 
(Hymenoptera: Ichneumonidae), but the accounts are 
partly conflicting and the details have been poorly known. 
The parasitoid has been observed to emerge from (1) the 
reared prepupae (Kusigemati, 1967, 1988), (2) either the 
prepupae or the final instar larvae (Iwata, 1991), and (3) 
pupae reared from the first instar (Nakano, 1994). Nakano 
supposed that the larva had been attacked at the first instar 
stage, but did not provide any supporting evidence. 
Melalophacharops everese occurs in the Kyushu and 
Honshu areas of Japan and belongs to the subfamily 
Campopleginae, which are koinobiont endoparasitoid 
wasps. Six species of lycaenid butterflies have been reported 
as hosts in Japan (Kusigemati, 1988). However, at present 
there is no information available on when or how M. 
everese parasitizes its host species. Recently, a parasitoid 
wasp emerged from the final instar larva of A. puspa reared 
in our laboratory. Here, we identify the wasp as M. everese 
and suggest that it probably parasitizes the egg stage of 
A, puspa. 





Materials and Methods 


Seven eggs of A. puspa, oviposited on leaves or stems of 
Rosa multiflora in a bush by the coastal road at Tenjinzaki 
in Tanabe City, Wakayama Prefecture, were collected on 
November 20, 2010. All of the eggs were kept in a lidded 
plastic container (Fig. 1, 20 x 14 x 5.5 cm). Hatched larvae 
were reared in the laboratory, where they were fed R. 
multiflora or Myrica rubra from November 2010 to 
February 2011. During rearing, six of the seven larvae 
showed apparent shrinkage in their body size and their 
body color changed from a shade of green to dark brown. 
Hereafter these larvae are described as “parasitized larvae”. 
Leaves with parasitized larvae were removed and transferred 
to another small lidded plastic box (Fig. 2, 10 x 7 x 3 cm) 
for observation. The remaining normal larva was fed M. 
rubra until it developed into an adult butterfly. 


To identify the parasitoid wasp, we referred to the following 
descriptions and specimens: (1) the original description 
of Horogenes everese (=Melalophacharops everese) 
(Uchida, 1957), (2) a photograph of the holotype of 
Horogenes everese (data: Kumamoto City, Mt. Tatsuta, 1. 
xi. 1956, parasite of Everes lacturnus) taken by the second 
author in the Hokkaido University Museum, (3) the 
description of the female by Kusigemati (1967), and (4) 
a female specimen determined by Kusigemati (data: 
Riverside of Sagamigawa, Shake, Ebina City, Kanagawa 
Pref., 29. ix. 2002, I. Waki leg.). 
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Fig. 1. Container used for rearing from egg stage. 


Fig. 2. Box used for the parasitized larvae. 


Fig. 3. Acytolepis puspa: a, parasitized final instar larva; b, normal prepupa. 


Fig. 4. Emerged parasitoid wasp M. everese. 


Fig. 5. The shell of the parasitized larva from which M. everese emerged. 
Fig. 6. Pupa of M. everese removed from the dead parasitized larva: a, dorsal aspect; b, ventral aspect. 


Fig. 7. Female A. puspa. 
Fig. 8. Time course of rearing. 


A stereomicroscope (SZ60, OLYMPUS Co., Tokyo, Japan; 
M165-C, LEICA CAMERA Co., Tokyo, Japan) and a 
light microscope (BX41, OLYMPUS Co.,) were used for 
observations and line drawings. Photographs of the 
specimen were taken with a digital microscope (VHX- 
1000, KEYENCE Co., Osaka, Japan). Digital images were 
edited using graphic software (Adobe Photoshop® CS3). 


Results 


1. Hatching of eggs and abnormalities of the larvae 


All eggs hatched in the rearing container between December 
1 and 5, 2010. Two of the larvae were fed R. multiflora 
and the other five were given M. rubra. On January 1, 
2011, a grown larva appeared to have settled on a leaf of 
R. multiflora, but its body color gradually changed from 
a shade of green to dark brown, and it shrunk in size 





NII-Electronic Library Service 


The Lepidopterological Society of Japan 


Melalophacharops everese attacked eggs of Acytolepis puspa 153 





1.0 mm (a); 0.5 mm (c,d) 


Fig. 9. Female of M. everese: head, anterior view. Scale bars 1.0 mm. 
Fig. 10. Female of M. everese: mesosoma, lateral view. Scale bars 1.0 mm. 


Fig. 11. Wings of M. everese: a, forewing; b, hindwing. 


Fig. 12. Female of M. everese: propodeum, dorsal view. Scale bars 1.0 mm. 
Fig. 13. Females of M. everese (a, b, c) and Eriborus sp. (d): a, hind tarsus, lateral view; b, metasoma, lateral 
view; c, d, apical part of ovipositor, lateral views. Arrow shows dorsal subapical notch. 


(length: 6 mm; width: 3 mm). This abnormal change was 
later confirmed to be due to parasitism. Another parasitized 
larva settled on R. multiflora and similarly four larvae had 
settled on M. rubra (Fig. 3a) by January 6, 2011. We could 
not detect any silky girdle round the thorax, such as is 
usually spun by a normal prepupa, and all of the parasitized 
larvae remained on the leaves without shedding their skin 
during over the following three weeks. Then the larvae 
were transferred to the small lidded plastic box as described 
above and observations were continued. Only one larva, 
on leaves of M. rubra, grew normally to reach the prepupa 
stage (Fig. 3b, length: 10 mm; width: 5 mm) on January 
3, 2011, and shed its skin to pupate on January 7, 2011. 


2. Emergence of the ichneumonid parasitoid wasp from 
the final instar larvae 


On January 22, 2011 a parasitoid wasp of the family 
Ichneumonidae (Fig. 4) emerged from the first parasitized 
larva, causing a sizable opening in the host (Fig. 5). Wasps 
of the same species emerged individually from another 
two parasitized larvae on January 24, 2011. To collect the 
specimens, we placed the box containing the wasps and 
remaining three parasitized larvae in a refrigerator. When 
one of the dead parasitized larvae was cut open, we could 
detect the dead pupa of M. everese (Fig. 6, length: 6 mm; 
width: 2.5 mm) inside the larva. A female A. puspa butterfly 
emerged from the unparasitized pupa on February 2, 2011 
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(Fig. 7). The time course of the rearing is given in Fig. 8, 
which shows that the butterfly and the parasitoid wasps 
took similar times to develop and emerge. 


3. Identification of the parasitoid wasp 


The parasitoids were identified as M. everese based on the 
following characters: (1) thin and truncate anterior margin 
of clypeus (Fig. 9); (2) scutellum relatively strongly convex 
with apex acutely bent downward in lateral view; (3) upper 
half of mesopleuron covered with transverse rugae (Fig. 
10); (4) forewing without areolet (Fig. 11a); (5) nervellus 
of hindwing without angulation (Fig. 11b); (6) propodeum 
covered with rugae and long silver hairs, areola and petiolar 
areas united (Fig. 12); (7) propodeal spiracle round; (8) 
first and second segments of hind tarsus with line of robust 
setae on ventral surface, at irregular intervals (Fig. 13a); 
(9) first metasomal tergite with glymma and subapical 
lateral shallow depression (Fig. 13b); (10) border between 
tergite and sternite of first metasomal segment located 
below the mid-height (Fig. 13b); (11) ovipositor short, its 
apex a little beyond apex of metasoma (Fig. 13b), without 
dorsal subapical notch (Fig. 13c); (12) body color black, 
second (female) or posterior part of second (male) and all 
following tergites reddish brown (Fig. 4); and (13) fore 
and mid legs yellowish brown excluding coxae, hind tibia, 
and basal part of hind basitarsus partly dull brown (Fig. 
4). 


Discussion 


Campopleginae are koinobiont endoparasitoid wasps, most 
of which attack larvae of Lepidoptera (Townes, 1970). 
Kusigemati (1967) was the first to report that the parasitoid 
wasp, M. everese emerged from a reared prepupa of A. 
puspa. Among previous reports, the observations by Iwata 
(1991) are almost similar to those presented here. In his 
report, two of five middle-instar larvae of A. puspa did 
not reach the prepupal stage and their body color changed 
to dark brown. Two M. everese females emerged from the 
darkened host larvae 12 days after the abnormal change. 
When he reared another middle-instar larva of A. puspa, 
the larva of the parasitoid wasp grew to pupate inside the 
host larva and a male M. everese emerged from the 
parasitized larva. 


Taking these reports together, the wasp has been observed 
to emerge from three different stages of the host: the final 
instar larva, prepupa, and pupa. However, it is uncertain 
whether this is due to differing growth rate of each parasitoid 
larva or whether the attacking stage of the host was different. 
There has been a lack of information on when and how 
the host is parasitized. Here the koinobiont endoparasitoid 
wasp M. everese emerged from parasitized larvae that had 


been reared from the egg stage in captivity. It is evident 
that the wasp could not have attacked the larvae in the 
laboratory. Thus we considered that the eggs of A. puspa 
had already been attacked by the parasitoid M. everese 
when we collected them from the field. 


The time course of rearing (Fig. 8) suggests that a similar 
amount of time is required for the parasitoid wasp and the 
lycaenid larva to develop to adults. In addition, there is 
some observational evidence that the pupation of the larva 
of the parasitoid wasp was completed inside the parasitized 
larva although we could not know when pupation was 
complete. 


The ovipositor of most species of Campopleginae and 
related subfamilies (e.g. Cremastinae, Banchinae and 
Ctenopelmatinae) has a dorsal subapical notch (e.g. another 
Campopleginae genus Eriborus, shown in Fig. 13d), and 
this structure may be used to provide some hold on the 
pierced integument of an active host larva. However, the 
ovipositor of M. everese lacks a dorsal subapical notch, 
and this condition suggests that it would favor attacking 
immovable eggs rather than mobile larvae during 
oviposition. A similarly un-notched ovipositor is shown 
in the Stilbopinae genus Stilbops (Townes, 1970), species 
of which are known to attack the egg stage of the host 
(Fitton, 1984; Shaw, 1989). Thus, we suppose that the 
absence of the notch on the ovipositor is more or less 
related to attacking the host at the egg stage. Whilst the 
usual mode of development in Campopleginae is larval- 
larval, there have been a couple of reports of egg-larval 
development. That with most detail is a recent study on 
Hyposoter horticola (Gravenhorst), where van Nouhuys 
and Ehmsten (2004) showed that the parasitoid oviposited 
in larvae shortly prior to their emergence from the egg. 


The genus Melalophacharops comprises four described 
species in the Palearctic and the Oriental regions and three 
of these species are reported from Japan (Yu et al., 2005). 
Although several species of lycaenid butterfly have been 
reported as host species for M. everese, the stage at which 
they are attacked is not demonstrated. To the best of our 
knowledge, this is the first report suggesting that the 
koinobiont endoparasitoid wasp, M. everese attacks the 
egg stage of its host, A. puspa. 
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VY F aVOABAEIBY NAVY SFE ANF 
Melalophacharops everese (Uchida, 1957) K RAV 7U7V 


VY VV WNOF-AR (SIMEX UFE + l 
HET) 
ARRAT ACA RO EOE AIE 
BINSNTRRVAYVVY YY OES 7 R 
L, RAD 5 RAAGA Ch Lyco WAEL 2 yh 2 fats 
LJ ANG, SHARE Vv EE OME SA CRBS 
LER, JANDA O LME, BTML OR SH 
Pee Ce LU MER OHA © REO BIE DOZ. HIS 
EXP ANG RUDE UK LV EERE 4 ADA RROIR 
emled, CHEZ SOMME DS RBBB LEB 
LCR ERI CORE CA, H3IPARICKM OMA 
AEM AS CR L720 5] She & A CRE 2 ADE 
EL 7 BBR C, FEREDE Ze VME & PU CR 
MLSE A L Cape SPA Le, KIL OBEMED 
D, TCV IYVVVU YY SR EOMOVY SF aS 
D2 AERA DTD Fl VRE L LA EAE EON RS 
FEF XINF Melalophacharops everese (Uchida, 1957) 72 & 
la Ck. SHOREME RIAD, YNAYYVS FE 
TRNFIVIY CVU YY OUNCE LE CEA oN 
Bo VNAYVVIFETANF LACER PHRF OS 
€ OPIS BED MIEN L, COMING OFT Bi ic 
IAAP H SOW L, AHA ESN ICD NIAAER O 
T, COMIMABRILA EMC SOLE BML TW 
BLEE COPERMY VF aU KA BHoOwTn 
ORB CHAMBRE TAZOPIONE CHSNTBOF, 
SOV AY VVY YY I ONBBESNTTWIR” LW 
7) FUL ILA DT ORK LE DNA. 
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